Zn(ll) picolinate and aspartate, Zn(pic). and Zn(asp)., have been shown to inhibit key steps of the replication of HSV-I. In the present study we describe the effect of Zn(pic). and Zn(asp). on the replication of VZV and on the infectivity of free virions. The experiments are done using BHK-21 cells, a clinical isolate of VZV and Zn-complexes in concentration of 10/M. When Zn-complexes are present during the whole period of infection, the yield of infectious virus progeny decreases up to 98%. The infectivity of VZV is completely restored after the removal of zinc. The virucidal effect is manifested at the 2nd h of contact, when 90% of the virions are inactivated. The results show that both Zn(pic). and Zn(asp)= specifically inactivate free VZV virions with no effect on viral replication.
Introduction
Varicella-zoster virus (VZV) belongs to the genus Varicellovirus of the subfamily Alphaherpesvirinae, family Herpesviridae (1) . Members of the same subfamily are also Herpes simplex viruses types and 2 (2) . Despite structural and antigenic relationships, significant differences in biological properties between VZV and Herpes simplex virus (HSV) are evident. Thus, VZV is mainly cell associated (1, 3, 4) . The virus uses a noncanonical transcription start and stop sites. The fully assembled nucleocapsids mature by two step envelopment during the transport through inner nuclear membrane and during the migration into vacuoles. Within these vacoules, mature virions migrate to the cell periphery and are released by exocytosis (1, 5) . Because of the unique biological properties, the problems of therapy and control of VZV infection are still open. The current treatment of VZV infection for humans is based on Acyclovir (6) . Despite the modestly shortened duration of varicella and zoster symptoms and the prevention of the spread of zoster to the eye in normal individuals, the existence of Acyclovir resistant VZV strains have been reported (1, 3, 7, 8) . Other agents used in therapy of VZV infection are Vidarabine and alpha-Interferon (9, 10) . Our previously published data have shown that Zn(pic) and Zn(asp)= inhibit key steps of H$Vreplication (11, 12) . However, the effect of these Zn-complexes on VZV infection in vitro is also of interest. Infectious virus titre. Tube cells from suspension in amount of 0.9 ml were infected with 0.1 ml of VZV stock in ten-fold dilutions. After culturing at 37C for 72 h the infectious virus titre was determined by Reed and Muench (13) .
Materials and Methods

Varicefla
Effect of Zn-complexes on the replication of VZV. Simultaneously, 0.1 ml of media modified with 10 /M or I M of each Zn-complex and 0.1 ml of VZV stock in various dilutions were added to 0.8 ml of cells from suspension. One set of infected cells served as untreated control. The effect on VZV replication was determined by reduction of infectious virus titres as compared to that from untreated control at the 72nd h after culturing at 37 o C.
Reversibility of the inhibitory effect. Samples from the above experiments containing 1000 pfu/0.1 ml of VZV and an appropriate concentration of each Zn-complex, as well as that from untreated controls, were frozen, thawed and diluted ten-fold. BHK-21 cells suspended in nonmodified medium were infected with appropriate dilution from each sample. The reversibility of the effect of Zn-complexes on the replication of VZV was determined by the restoration of viral infectivity as compared to that of the untreated control.
Effect of Zn-complexes on extracellular (free) VZV virions (virucidal effect). Equal volumes of VZV stock containing 100 pfu/ml and media modified with 10 /M of appropriate Zn-complex were incubated at 37 o C for 15 rain, 30 rain, h, 2 h, 4 h and 12 h. Each sample was diluted ten4old and 0.9 ml suspended cells were infected with 0.1 ml of each dilution. The virucidal effect was determined at the 72nd h by reduction of infectious virus titres as compared to that of the viral control equal volumes of VZV stock and unmodified medium incubated as described above.
Results
The data presented in Table show In order to clarify why the replication of VZV was inhibited in the presence of Zn-complexes and is completely restored immediately after removing zinc, we studied the effect of these complexes on extracellular virions. fig. 1 ).
In addition, the ligand of Zn(ll) determines the duration and the degree of the inactivating effect of this ion on VZV virions. Thus, aspartic acid ensures quick and a prolonged (at least 2 h) virucidal effect of Zn(ll). On the other hand, picolinic acid predetermines a brief and delayed effect on free virions which is manifestated between 1st and 2nd h.
The different effects of Zn(pic) and Zn(asp),. on VZV and HSV replications are obviously due to the specific biological properties unique to both viruses.
